Background-The assessment of neoplastic disease in gynaecological histopathology can be complicated by the high incidence of metaplasia seen in tissues of the female genital tract. There is a need to identify specific tissue markers which can be applied in routine histopathological practice. Aim-To examine the clinical potential of a monoclonal antibody, LhS28, which reacts with basal bodies of ciliated epithelial cells. Methods-A panel of normal and pathological gynaecological tissues was processed and labelled with LhS28. Results-LhS28 immunoreactivity was found in the normal Fallopian tube where it was confined to ciliated rather than secretory epithelial cells. In the remaining specimens, LhS28 was associated exclusively with ciliated cells in tubal metaplasias of the cervix and endometrium and in benign serous lined inclusion cysts. Conclusions-LhS28 may be a valuable marker for identifying metaplasia of tubal type and may find application in distinguishing tubal metaplasia from low grade cervical glandular intraepithelial neoplasia. (J Clin Pathol 1999;52:355-357) 
The paramesonephric duct arises during embryological development as an invagination and later canalisation of the coelomic epithelial lining into the adjacent subcoelomic mesenchymal tissue. There is ultimately partial fusion with the duct from the other side to give rise to the Fallopian tube, the body of the uterus, and the endocervix, which are lined by serous, endometrial, and mucinous epithelia, respectively. These epithelia are termed "Müllerian," and metaplasia from one type to another within the female genital tract is well recognised. 1 2 There is a well documented occurrence of non-neoplastic and neoplastic lesions in structures derived from outside the Müllerian ducts which has led to the concept of a "secondary Müllerian system." Such sites include the surface of the ovary, the peritoneum, and the lymph nodes. The mesothelial lining of the peritoneum has the capacity to diVerentiate toward Müllerian epithelium from which benign, atypically proliferating/borderline or frankly malignant tumours may develop. [3] [4] [5] The capacity to identify Müllerian epithelia in sites within and distant to the female genital tract and in particular to distinguish between non-neoplastic and neoplastic conditions is valuable in histopathological practice. While the recognition of tubal type epithelium is normally possible on haematoxylin and eosin stained histological sections, there are situations when confirmation of its presence could prove helpful. These include diVerentiating tubal metaplasia from cervical low grade glandular intraepithelial neoplasia and identifying lesions in lymph nodes as benign serous lined inclusions/endosalpingiotic foci (particularly in hysterectomy specimens removed for adenocarcinoma). 1 2 5 6 The benign nature of these lesions, in the context of the correct cytological and architectural detail, is supported by the identification of ciliated cells, which are rarely, if ever, observed in adenocarcinomas.
During the course of basic research into the cell biology and physiology of the epithelium of the human Fallopian tube, we identified a monoclonal antibody, LhS28, which appeared to show highly restricted immunoreactivity with ciliated Fallopian tube epithelial cells. 7 8 Our aims in this study were to determine whether expression of the antigen recognised by LhS28 was associated with pathological conditions of the secondary Müllerian system and the female genital tract outside the Fallopian tube.
Methods
Specimens of normal and pathological tissues were fixed and processed into paraYn wax using routine procedures. Where appropriate, tissue specimens were obtained from archival sources. Normal tissues included endometrium (4), cervix (2), vagina (3), and Fallopian tube (23). The spectrum of benign disease comprised tubal metaplasia of cervix (2) and endometrium (2), endosalpingiosis of lymph node (2), and serous lined inclusion cysts of the ovary (2) . Specimens of borderline disease included serous tumours of ovary (3) and one case of peritoneal borderline serous tumour. The malignant tissues studied consisted of serous adenocarcinoma of the ovary (4) and metastatic serous adenocarcinoma of the omentum (1).
ParaYn wax embedded sections of 5 µm thickness were cut, dewaxed, rehydrated through graded alcohols into water, and microwaved in 10 mM citrate buVer, pH 6.0, for 13 minutes. Sequential blocking of sections was carried out in 20% (vol/vol) rabbit serum and an avidin/biotin blocking kit used according to the manufacturer's instructions (Vector Laboratories).
Sections were incubated sequentially in primary antibody for one hour, biotinylated goat anti-mouse immunoglobulin (Dako) for 30 minutes, and ABC complex (Dako) for 30 minutes, with washing between each step. Antibody binding was visualised by a diaminobenzidine substrate reaction and enhanced with imidazole. Slides were counterstained in haematoxylin, dehydrated, cleared, and mounted in DPX. Tris buVered saline (50 mM; pH 7.6) was used throughout and all incubations were carried out at ambient temperature. Positive and negative specificity controls were used throughout. 
Results
Immunoreactivity with LhS28 was consistently and exclusively confined to ciliated epithelial cells. The antigen was localised to a cytoplasmic band lying subjacent to the apical membrane and in the region of the ciliary bodies. No reactivity was found on any non-ciliated cell type, including the secretory epithelial cells of the Fallopian tube and epithelial cells of the cervix and endometrium. In some specimens of "normal" endometrium, rare ciliated epithelial cells were positive within glands, reflecting the presence of focal metaplasia.
In all specimens, LhS28 positivity was only associated with ciliated cells. Positive labelling with LhS28 was found in tubal metaplasia of the cervix and endometrium, serous lined inclusion cysts of the ovary, endosalpingiosis within lymph nodes, and borderline serous tumours of the ovary (fig 1) . In serous lined inclusion cysts of the ovary and endosalpingiosis within lymph nodes, LhS28 positive cells were sparse, but where positive showed intense unequivocal labelling, allowing positive identification of the small number of ciliated cells. In serous borderline tumours, a large proportion of cells were ciliated and interspersed by LhS28 negative non-ciliated cells. Invasive serous adenocarcinomas were negative and no LhS28 positive cells were found in pelvic or peritoneal specimens containing a non-ciliated, secretory type Müllerian metaplasia.
Discussion
We have identified a novel antigen, recognised by antibody LhS28, which is expressed only by ciliated epithelial cells. In another study, we have shown that the subcellular localisation of the antigen is associated with the ciliary basal bodies which give rise to the cilia on the apical cell surface. 7 The highly restricted nature of the antigen makes it a useful marker for ciliated epithelial cell types, particularly in conditions where ciliated cells are rare, or the histology is obscured by an inflammatory reaction or by poor tissue preservation. In such situations, the use of an antibody marker to positively distinguish ciliated cells could be a useful adjunct to more conventional histological examination.
From this study, we would suggest that LhS28 has potential as a diagnostic marker for distinguishing between benign metaplastic conditions with a tubal epithelial phenotype and glandular neoplasia, especially where benign conditions arise in extragenital sites such as lymph nodes. Positive immunolabelling with LhS28 confirmed the presence of at least some ciliated cells in these benign conditions, while no such cells were identified in invasive serous adenocarcinomas. Thus LhS28 may serve in the categorisation of tumours of diVerent malignant potential, although further study will be needed to substantiate this. 
